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Introduction @

Bangladesh

#7 in Global Climate Risk Index (CRI) 2000-2019'

Department of Agricultural Extension (DAE)

Bangladesh Meteorological Department (BMD)

1Eckstein et al., 2021



Why S2S forecasting?

CLIMATE
PROJECTIONS

SEASONAL
OUTLOOK

GUIDANCE

THREAT
ASSESSMENTS

SHORT-TERM
FORECASTS

WATCHES

WARNINGS & ALERT
COORDINATION

FORECAST LEAD TIME

Water Resources

* Infrastructure planning

* Plan for water allocation during
drought

* Manage reservoir levels for
flood control

Agriculture
» Strategic business planning
* Purchase seeds

; Years

* Schedule planting

* Irrigate and apply nutrients m
Maritime Planning NCERT AINTY
* Plan cornn]ercia[ shipping p‘ST U

inthe Arctic [ 2 Weeks | ¢ oREC Energy

o fain sh!p rout!ng * Infrastructure and business
* Plan Navy ship sortie planning

o

Aviation

* Plan evacuations and sorties
m * Issue aviation weather alerts
Emergency Management
+ Inform situational awareness
* Pre-stage emergency supplies
*+ Plan FEMA evacuation (days)

* |ssue hazardous weather watches
and warnings (minutes to hours)

* Manage hedging in futures markets
» Plan for spikes in energy demand

* Anticipate availability of renewable
energy

<— SUBSEASONAL TO SEASONAL —>

DECISION TIMESCALES

Weather Impact

« Risk reduction
« Strategic decisions
* Long term planning

Adapted from:
Earth System Prediction
Capability Office



S254Agri

* Sub-seasonal to seasonal (52S) forecasts for
Agriculture

* September 2022 - December 2023

« Carried out by

Weather Impact
Wageningen Environmental Research
Digital innovation for Impact

Supported by Royal Netherlands Meteorological Institute
(KNMI)

Weather Impact

Weather Impact

WAGENINGEN

UNIVERSITY & RESEARCH

s

Digital Innovation
for Impact

Royal Netherlands

o, Meteorological Institute
Zx_@_ﬂ Ministry of Infrastructure
and the Environment




525 skill analysis Weather Impact

« Comparison models with BMD observations
—  Weekly average (temperature) / sum (rainfall) ECMWE NCEP CESv2
— Downscaled to 0.05 degree resolution
NCEP CFSv2 ECCC
ECCC ESRL
* Multi-model combinations BoM GMAO
— Combination of 2 - 6 different models UKMO NRL
MeteoFrance RSMAS
JMA
 Calibration techniques CMA
KMA
« Upscaling to district/division HIMER
ISAC-CNR

IAP-CAS



525 skill analysis

Calibration techniques

Regression

BC Ensemble Mean
Random Forest

Calibration

Extended Logistic Regression
Member cont

Weather Impact

Regression

Random Forest
Poisson Regression

Multiple Linear
Regression

Ridge Regression
Gamma Regression

Extended Learning
Machine

MultiLayer Perceptron
Ensemble mean

Bias corrected ensemble
mean

Random Forest

Extended Logistic
Regression

Probabilistic Output
Extended Learning
Machine

MultiLayer Perceptron
Naive Bayes

Member count



525 skill analysis Weather Impact

Pearson correlation

0.8
*  Multi-model combinations 07 — T
—  ECMWF/NCEP/ECCC/JMA/KMA/CMA 0.6
0.5 1
0.4 1
. . . 0.3 1
« Adding models can increase skill oz
— Low amount of datapoints remains 0.1
“Week1  Week2  Week3  Week 4
- Categorial forecast (BN/NN/AN) 0.20 [— 2k Probability Sidll score__
—  Temperature skillful up to week 4 015 —
—  Precipitation skillful up to week 3
0.10 1
0.05 1
0.00 =
—0.05

Week1 Week2 Week3 Week 4



525 skill analysis Weather Impact

« Upscaling to division increases skill
—  District: similar skill to grid-grid comparison

—  Skillful forecast throughout the season possible

—  RPSS week 3+4 combined (yearly averaged)

Maximum temperature Minimum temperature Precipitation 0.200
N N 5

0.175
0.150
0.125

0.100
0.075 ;v
0.050 1

0.025
0.000



Operational forecast

*  Weekly forecast
—  Week 1, 2 and 3+4
— Temperature and precipitation

* Multi-model combination
—  ECMWF
—  NCEP CFSv2
— ECCC
—  Other models in future?

« District level output

e Bulletin

Weather Impact

Digital innovation

n WAGENINGEN for Impact
UNIVERSITY & RESEARCH

Issue Date: 17 March 2023
Subject: Experimental sub-seasonal forecast for Bangladesh
during 17.03.2023 to 13.04.2023

.1|':‘:1’3§"'r Weather Impact w ‘;

1. Weather Forecast for week 1 (Period: 17.03.2023 to 23.03.2023)

1.1 Significant Information
® The maximum and minimum temperatures are likely to be below normal.
® The rainfalls are likely to be normal to above normal in the western part of the country and normal
to below normal in the eastern part of the country.

1.2 Maximum Temperature
Deterministic forecast Forecast anomaly Probabilistic forecast
/ /

15 20 25 30 35 4 & -6 0 3 6
Maximum temperature (°C) Temperature anomaly (°C)
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1.3 Minimum Temperature
Deterministic forecast Forecast anomaly Probabilistic forecast




Climatology and $25 forecast for Khulna

Visualisation and
Interpretation
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From forecast to advice Weather Impact

 Translate S2S forecast Calendar for crop X, Kharif-I
into advice

zeeding tranzplanting vegstative Flowering Grain filing Harvesting
& fo [10]u1 12
" Management of
. (ST EITEE fu:;:fdisaasex
° Dete rmine Activities crop seedings ::E,;;g e,
1.  Crop calendar
p i d ::e:%fa 3 weeks for ordering 0
LR Lead time ) fungicdesand labour
2. Important activities prepaationand s
seeding
3. Weather dependancy!
“ )
. Depends mainky Driven by
4 Lead t] me 525 indicator on predpitation temperature and
amount humidity
P
sommor e
_Thr?ShOId for precipitation in 33C \Tvith humidity >
indicator onewesk 0%
i Less relisble. O 0
Prediction Reliable, high i:sssueraflla'l?vonw
reliability/skill e conseqtives2s
forecasts




Field tests Weather Impact

» Validation of S2S forecast and advice with farmers
— Farmers have experience with weather information

« Use cases
— Amon rice planting
—  Flowering of mango

* Questions:
— Is forecast useful to farmers?
— Is forecast skillful enough?
— Forecast data vs. advice




Operational procedure Weather Impact

— data Farmers
<«———> communication

N4

Multi-model Generation of
ensemble strategic
Calibration agro-meteo

Bias-correction advisories




Conclusion Weather Impact

* Experimental S2S system implemented in
Bangladesh
— High expertise level at BMD

« Skillful forecast up to 3 weeks (precipitation) and
4 weeks (temperature) possible

« Currently operated by Bangladesh Meteorological
Department, with support of Weather Impact

- QOutput data is translated to agriculture
—  Tests will be carried out this summer
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